Anthropometric measurements were collected from a group of Australian Rules footballers at the start and end of the competitive season. Eighty-nine players were studied, drawn from a top level professional league team, a second level association team and an A-grade amateur association team. Changes in the physical profile of these players during the season were observed. A small but significant gain in fat-free body mass in the top level players was observed (0.9 kg, p < 0.01), but no change in body fat. The intermediate level players showed no significant change in body mass and a tendency toward a slight loss in body fat, while the lower level players showed a significant loss in body fat during the season (1.8 kg, p < 0.001) without significant change in fat-free body mass.
INTRODUCTION
In a previous paper from this department (Burke et al, 1985) the anthropometric characteristics of Australian Rules footballers were presented. This physical profile described 119 players representing three levels of competition, at the beginning of the competitive season. It is recognised that the specific physical characteristics of the elite sportsmen reflect both inherited features as well as the conditioning effects of high level sport-specific training. Thus, it may be expected that the athlete's body composition and anthropometry will not remain static, but may alter according to the quantity, intensity and type of activity undertaken. This effect is best observed in sports that are played in seasons or cycles.
A number of studies have examined changes in the physical profiles of athletes at different stages of the year, e.g. pre-and post-season, peak-season and off-season. Most studies show an improvement in desirable characteristics (i.e. reduction in body fat, increased fat-free mass) after a period of training or competition (Muthiah and Sodhi, 1980; Thompson, 1959) . One study of college wrestlers, measured peak-and post-season, found very little change in body composition (Kelly et al, 1978) . This was thought to be a result of the year-round training undertaken by this study group. Another study found little cha-,ige in the physical profile of a group of track and field athletes after a five month season of competition (Thomas and Reilly, 1976 ). This could have been a result of initial high levels of conditioning, inefficient training regimes, or 'periodisation' within the season that was missed by the test spacing.
A study of cyclists over their competitive season indicated that body composition was maintained during this period (Perez, 1981) . One study has reported a breakdown of lean body mass in a group of gymnasts and basketballers in the course of training, which was attributed to excessive training (Zhdanova and Parizkova, 1962) .
The purpose of the present study was therefore to repeat Address for correspondence: Ms L. Burke 7/2 Grattan Street Hawthorn, 3122 Victoria, Australia the anthropometric study of Australian Rules footballers (Burke et al, 1985) to observe any changes in body physique which occurred during a competitive season for groups of players of different standards.
SUBJECTS AND METHODS
The study was carried out over the last three weeks of the competitive season, a period of 18-20 weeks having elapsed since the first measurements. Observations were made on training nights, duplicating the conditions of the first study. Eighty-nine of the original 119 subjects were available for retesting, a number of players having left their clubs over the course of the season. Thus data was collected from 89 Australian Rules footballers from the senior team lists of three clubs at different levels of competition in Victoria.
Team 1: top level professional league (n = 39) Team 2: lower level professional association (n = 26) Team 3: A-grade amateur association (n = 24)
Personal data collected from the players included the number of senior games played throughout the season, number of games lost through injuries, and the hours and type of training per week over the last month. The footballers were also asked for a subjective view on any changes in their body composition over the season.
Anthropometric Measurements
The following measurements were taken, using the same techniques as in the previous study. Measurements were taken on the non-preferred side of the body, according to literature techniques (Durnin and Womersley, 1974) . Harpenden skinfold calipers were used to take skinfold measurements: Body Mass: Circumferences: mid-upper arm, forearm, chest, midabdomen Skinfold triceps, biceps, mid-axillary, chest, thicknesses: subscapular, supra-iliac, abdomen and anterior thigh.
Measurements from the previous study that were not expected to change (e.g. height and wrist diameter) were not repeated. Calculations were made of body mass index (weight divided by height squared) and of mid-arm muscle circumference (mid-upper arm circumference -7T x triceps skinfold).
Calculation of 'Body Composition An estimate of body density was obtained using empirically derived equations from literature studies. The two prediction equations chosen in the first study were used again. The first (Durnin and Womersley, 1974) was derived from a study of a general male population, while the second (Wickkiser and Kelly, 1975) Significance: *p < 0.05; **p < 0.01; ***p < 0.001 group.bmj.com on June 21, 2017 -Published by http://bjsm.bmj.com/ Downloaded from cent respectively, and were significant (p < 0.001 and p<0.01).
Examination of changes by team shows a small but significant increase in body mass (0.9 kg, p < 0.01) in Team 1 through the season, while the other teams showed no significant change in body mass. Changes in the skinfold measurements of Team 1 players were generally nonsignificant. Team 3 players recorded a significant decrease in mean skinfold thickness over the season, while Team 2 showed a smaller and non-significant decrease. Percentage body fat and weight decreased slightly in Team 1 through the season but the change was not significant. However, a slight and significant increase in fat-free mass (0.9 kg, p < 0.001) was observed in this team. The estimated percentage body fat for Team 3 was observed to fall significantly, with a loss of 2. In this study, anthropometric measurements were taken from a group of 89 Australian Rules footballers from three levels of competition, at the beginning and the end of the competitive season. It is realised that the inherent inaccuracy in taking measurements such as skinfold thicknesses requires that the results be interpreted with care (Zwiren et al, 1973) . Consistent changes in overall physical characteristics were considered rather than single variables.
It was found that there was a small but significant gain in fat-free mass in 
